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is curable to torn, a rubber-like substance when exposed to rS^Is^lre n^r " ""''"^^ 

life after the two components have been mixenoItZri^h?' k ^^"^ *® POt 

to develop a suitable one componenrsysTr As » researches have been act^e 

artd a silicone type are con^mL '^ Srh^^^roTr^r "".T" ' ' "^^"'^"^ ^^P^ 

properties, adhesiveness and coU None of cT. ^"'^ ^^^P®'^* »o e-9. curing 

present inventors have paid '^.i^^elT. %Se l^^ lT. circua,sta„?:es. the 

compound which is curable at room temperSranThavVrndTt^^^'^^^^^ 
produdng such a compound at a low cost. Her^tofoi ^a^f, ^""^^ " P^'^^^ 

component system at a low cost it has been known to «n,^.« ^ ^"'^O"® «ype one 

hydrolyzabie sily. group and a^L ^ c^^^^^^^ 

prepoiymer obtained by reacting a polyoxyalkylene 0X0 i '^^^^^ 9roups»ntainin9 

a^:^r.=nV;™VS^ 

^^^TnTm-~^^^^ ^-"^ ^ 

cured product will be S SuTei^n^aJon H^tL^^^^^^^^^ ' 'TT^ «'-9a«on of the 
curable compound or by the moleculj ^ht For Hple ool^el? 1 ^'"^ "^^'^'^ 
bonds having high coagulating properties. '^er^y f^I^H^^^ ^ """"'^^ «ster 

bonds in polyoxyalkylene chains have 0^ cS^.teJn«^?«n ^- ^ ^"'^'^ ^^^^^ 
brought about. On the other *^Bn6^ l^r^^SlZTi oTZ"'\ ' ^ 
elongation wilt be. However, with resoert toThoT!^ T ? °' ^^^^"^^ ^liains. the larger the 
polyoxyalkylene polyol hav^g Ttigrmofecr w^^^^^^^^^^ P^'V*"" « " to produce a 

addition polymerization reaction to fonnTowa kvlS. n^^T- °' ^ °f ring-opening 

oxyalkylene group. For examprthelLKro?3v^^^^^ ' '^"^^ ^'""'^ ^s *he ".S 

3.000. To increase the mole,ili weigmT; po^Clkll^^^^^^^^^^ "'"^"^ '"S'^*' 

PO yol is employed. The polyoxyalkylL po^STremZed ^^^^^^ °' * polyoxyalkylene 

Pdyol having three or more hydroxyl groups fe not u!2^ t? Z P^'^n^rization is a diol. and a 
branches will otherwise be ^nLJ^'Zl^. Tr^ ^Z^T^!^^^^ the number of 

compound, it is common to employ a method far nmS.. P°'y*"^^*y'^"e diol with a polyisocyanate 
by minimizing the 8tokAiometricaire^aLnT oMJ« "^''"^ ^ ^^'^^ Uht 

method Will faring about a numbe'S uZne Zs 11 ^"'P''""*^- «"ch a 

the cured pn,duct tends to be small becTro" Te c^.ZK^ of 
have been known a method of polymerizing a P^o^SZS^T^ "^^^^^ 
method of converting a hydroxyl gmup to Lum aSS^Lt L T ^ """^ ^^"^ «'«^P'e a 

disclosed in Japanese Unexamined PaSnrtia^S^' No zZZZrl"^. with dichloromethane. as 
bersome and costly. Further, it is difficult to control the Z^ ^^ ^^Z' ""^^ """^ 
ton. and the molecular weight distribution of the resulting^^^Sf^o be !ir"'* ''"'^'"^"^^ 
contSnS^^Sr^:^^^^^^^^^^ a hydroly^ie slly. 

M^S^eX- coaming a 

0^(x.10). from 2 to 8 hydroxyl groups'^d a cornTroxSni a oun??'"' "^"^ '''' '"^S ^ ^ 
0^ at least 60% by weight, and a hydrolyzable sil79r^SL^^^^^^^ telTn, . * ^ atoms, 
of two terminals of said polyoxyalMene chJna U^TJ. . ^ I ^^"P ^'^^^"t at least at each 
polyoxyalkylene chain. ^rminal group having a urethane bond linked to Z 

J^. the p^sent lnven«on wll, be described In further det., with reference to the p«^ed embod. 
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' Mr^Zl^^^ 3.«r^. .S».S«. 3,«,.«, .3.™ 

™ oxMe, Of such an alkylens oM, ^ a,,^ T!™ ""f - « 1^ w ot prap,tene oxide m bwylen. 

The polyvalent initiator to be used fnr tho ^. 
POlyhydric alcohol, a polyvalent phen^l a 0^^^" ^ Polyoxyalkylene polyol. Includes a 

1.6-hexaned.ol. glycerol, trimethylolpropane. penteenSS h . "^"^ S'^^'- 1.44,utanediol 

aftytene eoode and having a molecular weight lower 2^9 dSS f * °' with an 

xi^^at^a^^ryhtr^r^^^ SM^s 

number of hydroxy! group^ N CZILk^T '^""^ ^ Polyoxyalkylene Xl ild n isZ 
preferably a compound of the following formula: ^P"^*^ the formula (i) given hereinafter is 
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f^3-m-Si-B-HH-C-OtpAfOH) 



wherein p is an integer of from 1 .3 to n. preferably d » i s „ 

followmg formula (1) in one molecule. "V^lralyzable silyl group^jontaining terminal groups of the 
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Rm o 

' II 
*3-n"Si-B-NH-C-0- 

(1) 

preferably at least 1.5. hydroxyl groups in Zl^Wm>SlT rTf P'^'^^ of at least U 

an mteger of 0. 1 or 2. More preferaWy. mTs 0^ Ts^ bitrf'' """^^ '°^'""'a- "« Preferih; 
being d rectly bonded). B may be a bivaTent orgUlc oLo 2 °' ^ 

borJMn the formula. R is a monovalent hSrS^'g^ or a ?r;:*^H\'°^^ ' "^^^ '^'"'^ ^ oth^ 
an alky! group or a fluoroalkyi group having atrn^sT^ 1 haiogenated hydrocarbon group, such as 
Particularly preferred is a lower aik^ gr^ si aTa m^^^^^^ ""''^^''''^ -"^^ 6 carlin atom? 
g^jup such as a halogen atom. an^alJox^g^o J. i acS o ou"n 1'" « '"VdrolyS 

aminooxy group or a ketoximate group. A hJdXSle amuo hS J^^'^ ^" ^'"o group, an 
has not more than 6 carbon atoms, ml S^rnot 

hydrolyzable group is an alkoxy group havino nrm^ LrA ? ^ A prefeZ 



EP 0 372 561 A2 



6 



^ ^ . »^ ^ - ^ .... ™. " - 

example, by the following methods. isocyanate group and a polyoxyalkylene 

Si-rrri^^ ^ « 

<2); 

t , (2) 
X3,„-Si-R^-NC0 

,„ this case. B in the foregoing formula 0) corr^po;^^,;^ ^^^^^ *^ '^fJ^M^l^^^o 
dsfiied m ^ above formula and B' Is « ^wale^ °^amc g^up P^^^^^^ 
™ hirtng from 1 to 17 carbon atoms or a ^ond. P^cuterty^ hydrocarbon group is an alkylene group. 

' ydToSrbon group may contain an aromatc "^/J^^^ an alkylene group hav.ng 

riSy an alkylene gmup having from to 8 ca^" «^ " as a dimethylene group, a 

(C2HsO>9SKCH2>3NCO 
^ (CH30>3SKCH2>,NCO 
* (CH30>2(CH3>Si<CH2>3NCO 

(CHaOhSi-NCO 
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pokS « MOea. ana then a Wf«»'l^<2J»l<i 



I I (3) 

r,-c=c-r2-nco 



i. L.^_»2.rm.C-0- (5) 
R* 



T I I » 

V, -si-C-CH-R^-NH-C-O- 
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Parh Of R3 and is a hydrogen 

« a bhalent «9anlc gmp, P«l«fy » 
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.e .ac«o„ an a.. ^^^^^;Z^.Sr^'ZZZ^^ 

isop^inirZ^S^^^ -™ .at., .ethac^,, ^ 

the above-mentioned hydrosiJe Z^'a Jb e Z orl'TJ"' 

vWierem X is a halogen such as a chlorine Jm^^l»^^Z'':J"T'' ' halohydrosilane 

tenminal group of the formula (5). the halogen- is cZSt rVi' " ^^^^ '"""'"Q the 

halogen, such as an alkoxy group TTie r^Sn of ? hydrolyrable silyl group other than the 

be conducted by means of^conlSXtZ suo^ TZlZ '''' -''--.urated group, ^r, 

prefo^ed are a hydroxyl group. I'pZ^rS gr^S a'Zr.' ' »^ Partlculiy 

and the polyisocyanate compwnd (e) aZ bTZ l^lLn ^'"^^'^ ^'"'"o 9roup. The compound (d) 
and (7). respectively. ' ' ^'^P'^' "'"se represented by the following fonnuias (6) 

I 

0<NCO)fc (7) 

hVdr^ge'lrt;^^^^^^^^ organic group. Z is an active 

carbon atoms, is preferred. Most prefe^ly!'us atZ^^^^ 9^°"" •^^'"9 '^'^ 2 to 6 

0 .s a residue of an aromatic. alipSatic oran^^^^^"!^^ ^'""P "^^^'"S 2 to 6 carbon atoms. 
Of from 2 to 4. particularly 2. The reactil o7Se ato^th^^^^^^^^ ^ P'^'^'^'V '"teger 

However. I, ,s ^ them^q^entiaHy Nrelfa oZ,^"!?"" ^"'""^ simuftaneousiy. 

ly excess amount of a polyisocyanate SmpcZ' tZf^^'TS'^^ ^ ^Ptehiometrici 

prepo ymer. and a compound (d) is reacted the^to to obS„^^^^^ ? ■'^^^^^ group^ontaining 

polyol may be polymerized by reacting it with a MlvteorZl^^^ compound. The polyoxyalkylene 

tion brings about at least two urettiane Ix^TiS^erth^^^ T."""* PoUeriz^ 
not so desirable. Therefore, such polyTenL^or^d 2^^^^^ 

preferred to conduct the reaction at such 3^rtnn,t I P^ferabiy be less, if any. Accordingly, it is 
reacts wHh one hydroxyl grorof the ' S T'^,""" Po'V^ocyanate com,iund 

compound (e, is real? to'l ^ol ^S'^SZaXtene T^^^ 

polyrsocyanate compound (e) Is removed. wLrSTTorS^i Hi T^, " ^ ""^acted 

T^S:S^Z:'^r'^ ' obSn^MTd^ o^ned. 

comtxrsi'hrr t^rir^^^^^ rr^"- -^'--ate 

product With a polyoxyalkylene polyol. Namely byTSS of reTir'"^!?' ^""^"^ '^'^ «^on 
compound (e). the product represented by MoX^2%^:,S^^Z^^ ^ ^ polyisocyanate 

lb 



Rn 

I 



65 



tX3-ni-Si-R«-Z'-C0NHtiI>tNC0)k_j (g, 

r^J:.Z:C:L'Zl ^ ^ than k and z' is a g.up ob^ned by 
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T-amlnopropyltrimethoxysilane. 
s 7-aminopropyltrielhoxysilane. 

-y-aminopropyimethyldimethoxysilane. 

N-aminoethylaminopropyltrimethylsilane, 

N-aminoethylaminopropylmethylmethoxysilane. 

1 ,3-diaminoisopropyltrimethoxysilane. 
to 7-hydroxypropyltrimethoxysilane and 

S'ris'^pZCr type modified products, nurate type mod^ed products. carbod..n,lde modified 

^odtL^ rerUfiS products of tt. ^^^I^^^^^T^e. (.«). a compound (t) .av,n9 an 
(iv) instead of the compound (d) .n the P^*^^ '''"^ ,° a polyoxyalkylene compound having 

unsaturated group and an active •^V^^JQf";"';^"^,^^^^^^ o tS'^,lyisLyanaYe compound (e) and a 
a, an «.ilKinsaturated group is prepared * ^'^.f^^^"" ^iSJio^ above item OH), and then the 
" polyoxyalkylene polyol in 8«»rdance w,t^^ t^e^^^^^^^^ 3 .y^rolyzable 

Kcrcorp^-'tSeTX^ss^^^ 

.here H.R3.RSRS.R«andZare as de«^a.ve.The compound (.inc.udes.forexam^^^^ 

present invention cures by a three ^^Iv f ^^^^^ then the SiOH groups are condensed 

firstly the M~'V-b.e g-P X^^^^^ ^ „ ,,,, by the reaction of a SiOH 

one another to form cross linking. "^'^f^T^ fc«nad for curing. 

group and a SiX group, a siloxane bond and W a« J^^^^ ^ relative humidity and the 

^ ^ hydrolysis rate varies "^'"9 "P<>" ^^^^Te ,Sy^^^ ^ 
type of the hydrolyzable group. Accordingly, a suitable hydroiyzao g 

"^^r^sr ^'^^ 

moisture, for example, by keeping it i" "'^"^ ^e used. As the curing catalyst, metal salts of 

polyether compound. invention may further contain a reinforcing agent, a 

If necessary, the polyether '»";P''""^ °* ^e^^^^^ a cross linking agent The reinforcing agent 
filler, a plasticizer. a PiQ'"^"^ ,an anj-^ng^age^^^ 

includes carbon black and finely pulverised sli ca.^^^ chlorinated paraffin and a 

•Se plastlcteer includes dioctyl phthalate. dibutyl P^*^!^f" 

JlLm type plastlci^r. The P'9-«"» green. The anti-sagging agent 
oxide and an organic pigment such as pf^alocy^^^^ iiydrogenated castor oil. aluminum stearate. 
includes calcium carbonate treated ^^'^^ZJoss linking agent includes a compound • 

s?;^ty^nn;nirr ^^^^^^ - ^ ^^-^-'^ - 

alkyl gouplsuch as methyl trimethoxy^e or te^^ ^ , ^ 

The moisture-curable ^J^^^Z^Jl^T^r^com 
oomposltlon for buikllngs. air crafts Of automobiles, or as a s« y t~ 
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Coivr^I^X'Ce" -^-nce to E.a.p,es and 

restricted by such specific Examples *^ « "y no means 

the product was PunfledVoSre foSnrX ^ *° "^^ 

the ring-opening addition polymerization oT pro?S^^ne o.Jd8 . "^^ '"'"'y^* "^^^ 

ethylene oxide was furtherTg^pemnraSdiZjSZ^^^^^^^ Z ° ' ^ 

following polyol D. Further, by usina aoo^ZTSlnTTi^^' , ^ P™"^""* P*"^ ""tain the 

content of 50% by weight a ScrS^ToO^^^ T 'f"^ "^^"'^'^"^ ^roup- 

ring-opening addition polymerization in th7?SsJn» fta -2^^^ "^^^^^^ 

catalyst to obtain the following polyol E of the above composite metal cyanide complex 

''"SSivoI^'a" TT^ r ' P°'y°'^y«"^y'«"^ polyol prepared by a usual alkali catalyst 
Poiyol A. a polyoxypropylene diol having a hydroxvl value of m«i^nu/ 'f^^^ 
unsaturation of 0.020 meq/g. nyaroxyi value of 12.5 mgKOH/g and a total degree of 

Polyol B: a polyoxypropylene diol having a fiydroxvl vatue ft-* m^trnu/ 
unsaturation of 0.025 meq/g. "yoroxyi vatue of 6.3 mgKOH/g and a total degree of 

Polyoi C: a polyoxypropylene triol ha^ng a hvdroxvl value ea ^-i^nu, 
unsaturation of 0.027 meq/g nyqroxyi value of 5.6 mgKOH/g and a total degree of 

•-Sr ^^^^ - - - 

Polyol F: a polyoxypropylene diol having a hydroxy! value of ^T^rnnunu, ^7^' 
unsaturation of 0.038 meq/g. nyaroxyi value of 65.0 mgKOH/g and a total degree of 

In the following Examplee and Comparative Examoies -narts- « 
othenflrfse specified. K««iive examples, parts means -parts by weight" unless 
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To 500 parts of polyol A, 92 parts of aJIyi isocyanate was adderi ahh 
curable synthetic resin. ^ ^ ^'^^^ ^ component type room temperature 
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EXAMPLE 2 



«as no Ion J« a«sctM b, IR. Ate Z^^^J^'^^J^ "HI . NCO s«p 



EXAMPLES 
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EXAMPLE 4 



(CH,«OOH.h «» adde... and ».e ™'*«r^'r^,^%"^"'Swl«n dll««» «. added » 



EXAMPLES 



. ■ . r n«rts of isocvanate propylmethyldimethoxysllane OCNCHaCHaCHzSi- 



75 



COMPARATIVE EXAMPLE 1 



. I c a n«rte of isocvanate propytmethyldimathoxysilane OCNCHzCHsCHsSi. 



25 EXAMPLES 



30 



35 



group-containing polyol. ^ ,o a mathvidimethoxvsilane and 0.003 part of a platinum- 

^ fhen. to the product thus obtained ^^^^J^ of m^V^'"^*^^ , ,our under stirring. After 

ethylene comptex were ^^'^^'J^Zms^^ °« '"^"^ P^^^'"^"' 

completion of the reaction, unreacted r^^^""™^ to obtain a one component type room 

5 parts of dibutyltin dilaurate was added as a curing cataiysi lo 



temperature curable synthetic resin, 
EXAMPLE? 



40 



, . = 01 n«rts Of isocvanate propylmethyldiethoxysllane OCN(CH2)3Si(CH3)- 
To 500 parts of polyoi E. 21.3 parts ''^'^^'^^l^, 3 rttrogen stream until a NCO group was 
(OCH3)2 was added, and the mixture ^^^^^''^^''r^TSb^^^ dilaurate was added as a 
no longer detected by IR. After """P'^^"" °1 *^'SS~«tu™ ^ 
curing catalyst to obtain a one component type room temperature curau 



45 EXAMPLES 



^ - < . «hr<».necked flasic equipped with a stirrer, a mermometsr 
100 Parts Of polyol A was ?f 9^ ''f J", VtowSrdi^ thereto. The mixture was 

and a nitrogen supply tube, and 3.9 P^f^,^ ^^toJylwe ^^^^^^ , og./^ Then, to 

at 80- C for 8 hours un.ter was reacted at 80* C for 5 hours. 

60 100 parts of this prepolymer. 3.4 parts of 'I'^^'^^Z^^^'^cS ^ obtain a one component type 
Then 1 .0 part of dibutyltin dilaurate was added thereto as a cunng caa y 



room temperature curable synthefic resin, 
ss EXAMPLE 9 



... 4 , nerJcad flask eouipped with a s«n-er, a thermometer 
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EXAMPLE 10 
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COMPARATIVE EXAMPLE 2 

room temperature curable synthetic resin ^ ^ « <="""B catalyst to obtain a one component type 

Table 1 



Synthetic resin 


Tensile 
strength 


Elongation at 
breakage 


50% 
Tensile 
stress 




(kg/cm^) 


(%) 


(kg/cm2) 


Example 1 
Example 2 
Example 3 
Example 4 
Example 5 
Example 6 
Example 7 
Example 8 
Example 9 
Example 10 


8.2 
8.6 
7.2 
5.4 
6.0 
8.6 
8.8 
8.9 
7.8 
6,8 


160 
140 
270 
430 
280 
140 
130 
130 
250 
260 


4.8 
5.2 
3,1 
1.4 
2.1 
5.0 
5.3 
5.5 
3.3 
2.3 


Comparative Example 1 
Comparative Example 2 


11.5 
9.0 


40 
30 


8.2 
5.3 
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Claims 



1. A moisture-curable resin composition containing a hydrolyzable sllvl nmim rr,n»»!«i-- . ^ 
compound as a curable component, said polyether compound clpSnVXr^^^^^ 
from a polyoxyalkylene polyol having a hydroxyl value (x moKOWoW 1 "^""^'^ 

unsaturation (y meq/g) of not higher tSan 0.^7 ZJ^ Z ^ JoS f oS^to 8 hvl' T' '"^''^ 
content of oxyalKyiene groups ha.ng at c.dn IZTr^^^: '^^^^^^^ 
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to 



15 



molecules of a polyoxyalkylene polyol '^^^"S '^J?^^^^^^^ the polyoxyalkylene polyol is a 

carbon atoms, or of such an alkylene oxide vyith ethylene wida, polyoxyalkylene polyol Is a 

fl«»"P- ■ ~,«i«nnarrordina to Claim 1. wherein the hydrolyzablesilyl group- 

hydrolyzable silyl group and an isocyanate group is a silane having 
hydrolyzable group. • ^ Cladm 1. wherein the hydrolyzable silyl group- 

8. The moisture-curable resin '=^'^1^'^'^°^^^'%^ polyol and a compound 
containing polyoxyalkylene compound 0"""^ J'^ ^^^^ ^ average of from 1.3 molecules to 
having a hydrolyzable silyl group and an ^^^^^"^ ^ 

equal equivalent of the latter per molecule o j^*"^^^ ^^^.^in ^^e hydrolyzable silyl group- 

9. •S.e moisture^urable resin composWon a^^^S »J hydTolyzable silyl group and an active 
containing tem^inai group contaitjs a a polyisocyanate compound 
hydrogen-containing group JJ^^^^^"^^^^^^ of an isocyanate group reacf ve 

hydrlSyzable silyl group and an ac«ve ^V^oge^"^^^^^^^^^ group selected 

35 Silane having a hydrolyzable group and ^J^J'^J'^'^^^ .^up and a secondary amino group. 

from the group consisting d a ^'^^^[^^^^T^IZ I wherein the hydrolyzable silyl g«.up- 
11. The moisture-curable resin composttton a^rdm^^ Isocyanate group-containing 

equivalent of the latter per molecule of the ^<^' j.,^ ^ therein the hydrolyzable silyl group- 

^ 12. The moisture-curable resin composi^on accord ng to Cla-m polyoxyalkylene polyol and a 

containing polyoxyalkylene compound ^^^^^^^^^^^^^^ a i'of'an average of from 13 

- iCCvSeTS rrpeTm^eSofle foU. followed by reac«ng a hydrolyzable 

^""rrSilTcS^^^ --'^'"S to Cl«m 12. therein the compound having an 

isocyanate group and an -■^""^^SSlS'lSdTng^^^^^ L which contains from 0.001 to 5% by 
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® Moisture-curable resin composition, 

® A moisture-curable resrn composition containing 
a hydroiyzablo silyl group-containing polyether com- 
pound as a curable component, said polyether com- 
pound comprising polyoxyalkylene chains derived 
^ from a polyoxyalkylene polyol having a hydroxyl 
^ value (X mgKOH/g) of from 5 to 35, a total degree of 
^ unsaturation (y meq/g) of not higher than 0,07 meq/g 
in and y i 0.9/(x-10), from 2 to 8 hydroxyl groups, and 
^ a content of oxyalkylene groups having at least 3 
^ carbon atoms, of at least 60% by weight, and a 
n hydrolyzable silyl group-containing terminal group 
Q present at least 1.3 terminals on the average of said 
polyoxyalkylene chains, said temninai group having a 
gj urethane bond linked to the polyoxyalkylene chain. 
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